GCITCCCGAGGCTCCGCACCAGCCGCGCTTCTGTCCGCCTGCAGGGCATTCCA. 

GAAAGATGAGGATATTTGCTGTCTrTATATTCATGACCTACTGGCATTTGCTG 

AACGCATTTACTGTCACGGTTCCCAAGGACCTATATGTGGTAGAGTATGGTA 

GCAATATGACAATTGAATGCAAATTCCCAGTAGAAAAACAATTAGACCTGGC 

TGCACTAATTGTCTATTGGGAAATGGAGGATAAGAACATTATTCAATTTGTGC 

ATGGAGAGGAAGACCTGAAGGTTCAGCATAGTAGCTACAGACAGAGGGCCC 

GGCTGTTGAAGGACCAGCrCTCCCTGGGAAATGCTGCACTTCAGATCACAGA 

TGTGAAATTGCAGGATGCAGGGGTGTACCGCTGCATGATCAGCTATGGTGGT 

GCCGACTACAAGCGAATTACTGTGAAAGTCAATGCCCCATACAACAAAATCA 

ACCAAAGAATTTTGGTTGTGGATCCAGTCACCTCTGAACATGAACTGACATGT 

CAGGCTGAGGGCTACCCCAAGGCCGAAGTCATCTGGACAAGCAGTGACCATC 

AAGTCCTGAGTGGTAAGACCACCACCACCAATTCCAAGAGAGAGGAGAAGC 

ITrTCAATGTGACCAGCACACTGAGAATCAACACAACAACTAATGAGATTTT 

CTACrGCACTTTTAGGAGATTAGATCCTGAGGAAAACCATACAGCTGAATTG 

GTCATCCCAGGTAATATTCTGAATGTGTCCATTAAAATATGTCTAACACTGTC 

CCCTAGCACCTAGCATGATGTCTGCCTATCATAGTCATTCAGTGATTGTTGAA 

TAAATGAATGAATGAATAACACTATGTTTACAAAATATATCCTAATTCCTCAC 

CTCCATTCATCCAAACCATATTGTTACTTAATAAACATTCAGCAGATATTTAT 

GGAATAAAAAAAAAAAAAAAAAAAAA 



FIGURE 1 



CGAGGCTCCGCACCAGCCGCGCTTCTGTCCGCCTGCAGGGCATTCCAGAAAGA 

TGAGGATATTTGCTGTCTTTATATTCATGACCTACTGGCATITGCTGAACGCATT 

TACTGTCACGGTTCCCAAGGACCTATATGTGGTAGAGTATGGTAGCAATATGAC 

AATTGAATGCAAATTCCCAGTAGAAAAACAATTAGACCTGGCTGCACTAATTGT 

CTATTGGGAAATGGAGGATAAGAACATTATTCAATTTGTGCATGGAGAGGAAG 

ACCTGAAGGTTCAGCATAGTAGCTACAGACAGAGX3GCCCGGCTGTTGAAGGAC 

CAGCTCTCCCTGGGAAATGCTGCACITCAGATCACAGATGTGAAATTGCAGGAT 

GCAGGGGTGTACCGCTGCATGATCAGCTATGGTGGTGCCGACT ACAA GCGAAT 

TACTGTGAAAGTCAATGCCCCATACAACAAAA'rCAACCAAAGAATTTTGGTTGT 

GGATCCAGTCACCTCTGAACATGAACTGACATGTCAGGCTGAGGGCTACCCCA 

AGGCCGAAGTCATCTGGACAAGCAGTGACCATCAAGTCCTGAGTGGTAAGACC 

ACCACCACCAATTCCAAGAGAGAGGAGAAGCTTTTCAATGTGACCAGCACACT 

GAGAATCAACACAACAACTAATGAGATTTTCTACTGCACnTTAGGAGATTAGA 

TCCTGAGGAAAACCATACAGCTGAATTGGTCATCCCAGAACTACCTCTGGCACA 

TCCTCCAAATGAAAGGACTCACTTX3GTAATTCTXKK5 

GGTGTAGCACTGACATTCATCrrCCGTITAAGAAAAGGGAGAATGATGGATGT 

GAAAAAATGTGGCATCCAAGATACAAACTCAAAGAAGCAAAGTGATACACATTT 

GGAGGAGACGTAATCCAGCATTGGAACTTCTGATCTTCAAGCAGGGATTCTCA 

ACCTGTGGTTTAGGGGTTCATCGGGGCTGAGCGTGACAAGAGGAAGGAATGG 

GCCCGTGGGATGCAGGCAATGTGGGACITAAAAGGCCCAAGCACTGAAAATG 

G AA CCTGGCG AAAGC AG AGG AGG AG AATG AAG AAAGATGGAGTC AAAC AGGG 

AGCCTGGAGGGAGACCTTGATACTTTCAAATGCCTGAGGGGCTCATCGACGCC 

TGTGACAGGGAGAAAGGATACTTCTGAACAAGGAGGCTCCAAGCAAATCATCC 

ATTGCTCATCCTAGGAAGACGGGTTGAGAATCCCTAATTTGAGGGTCAGTTCCT 

GCAGAAGTGCCCTTTGCCTCCACTCAATGCCTCAATTTGTTITCTGCATGACTG^ 

G AGTCTCAGTGTTGG AACGGG ACAGTATTTATGTATGAG 1 '1T1 ' 1 CCT ATTT ATTT 

TGAGTCTGTG AGGTCTTCTTGTC ATGTG AGTGTGGTTGTGA ATG ATTTG 1 1" 1 " 1 G A 

AGATATATTGTAGTAGATGTTACAATTTTGTCGO^AAACTAAACTrGCrGCTr^ 

TCATITGCTCACATCTAGTAAAACATGGAGTATITGTAAAAAAAAAAAAAAA 
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292 secreted (245 amino acids) 

Signal /IgV/IgC/hydrophilic tail 

(a) <b) (c) (d) 

Ig cysteines in large bold 



mr i favf i fmt ywhllna c*m 

ftvtvpkdlyweygsnmtieCkfpvekqldlaalivywemedkn 
iiqfvhgeedlkvqhssyrqrarllkdqlslgnaalqitdvklqd 

AGVYRCMI S YGGADYKRITVKVNAPY dgv) 

nkinqrilwdpvtseheltCqaegypkaeviwtssdhqvlsgkt 
tttnskreeklfiwtstlrintttneifyCtfrrldpeenhtael 

VIP (igQ 

GNILNVSIKICLTLSPST (hydrophiiic tail) 
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292 membrane (290 amino acids) 

S i gnal / I gV/ I gC/ transmembrane (underlined) 
plus cytoplasmic 

Ig cysteines in large bold 
MRIFAVF I FMTYWHLLNA (signal) 

FTVT VPKDL YWE YGSNMT I EC KF PVEKQLDLAAL I VYWEMEDKN 
IIQFVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQD 
AGVYRCMISYGGADYKRITVKVNAPY dgv) 

nkinqrilwdpvtseheltCqaegypkaeviwtssdhqvlsgkt 
tttnskreeklfnvtstlrintttneifyCtfrrldpeenhtael 

VIP (igQ 

ELPLAHPPNE RTHLVILGAILLCLGVALTFIF RLRKGRMMDVKKC 

GIQDTNSKKQSDTHLEET (transmembrane plus cytoplasmic) 
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AGATAGTTCCCAAAACATGAGGATATTTGCTGGCATTATATTCACAGCCTGC 

TGTCACTTGCTACGGGCGTTTACTATCACGGCTCCAAAGGACTTGTACGTG 

GTGGAGTATGGCAGCAACGTCACGATGGAGTGCAGA1TCCCTGTAGAACG 

GGAGCTGGACCTGCTTGCGTTAGTGGTGTACTGGGAAAAGGAAGATGAGC 

AAGTGATTCAGTTTGTGGCAGGAGAGGAGGACCTTAAGCCTCAGCACAGCA 

ACTTCAGGGGGAGAGCCTCGCTGCCAAAGGACCAGCTTTTGAAGGGAAAT 

GCTGCCCTTCAGATCACAGACGTCAAGCTGCAGGACGCAGGCGTTTACTGC 

TGCATAATCAGCTACGGTGGTGCGGACTACAAGCGAATCACGCTGAAAGTC 

AATGCCCCATACCGCAAAATCAACCAGAGAATTTCCGTGGATCCAGCCACTT 

CTGAGCATGAACTAATATGTCAGGCCQAGGGTTATCCAGAAGCTGAGGTAA 

TCTGGACAAACAGTGACCACCAACCCGTGAGTGGGAAGAGAAGTGTCACCA 

CTTCCCGGACAGAGGGGATGCTTCTCAATGTGACCAGCAGTCTGAGGGTCA 

ACGCCACAGCGAATGATGTTTTCTACTGTACGTTTTGGAGATCACAGCCAG 

GGCAAAACCACACAGCGGAGCTGATCATCCCAGAACTGCCTGCAACACATC 

CTCCACAGAACAGGACTCACTGGGTGCTTCTGGGATCCATCCTGTTGTTCC 

TCATTGTAGTGTCCACGGTCCTCCTCTTCTTGAGAAAACAAGTGAGAATGCT 

AGATGTGGAGAAATGTGGCGTTGAAGATACAAGCTCAAAAAACCGAAATGA 

TACACAATTCGAGGAGACGTAAGCAGTGTTGAACCCTCTGATCGTCGATTG 

GCAGCTTGTGGTCTGTGAAAGAAAGGGCCCATGGGACATGAGTCCAAAGAC 

TCAAGATGGAACCTGAGGGAGAGAACCAAGAAAGTGTTGGGAGAGGAGCC 

TGGAACAACGGACATTTTTTCCAGGGAGACACTGCTAAGCAAGTTGCCCAT 

CAGTCGTCTTGGGAAATGGATTGAGGGTTCCTGGCTTAGCAGCTGGTCCTT 

GCACAGTGACCTTTTCCTCTGCTCAGTGCCGGGATGAGAGATGGAGTCATG 

AGTGTTGAAGAATAAGTGCCTTCTATTTATTTTGAGTCTGTGTGTTCTCACTT 

TGGGCATGTAATTATGACTGGTGAATTCTGACGACATGATAGATCTTAAGAT 

GTAGTCACCAAACTCAACTGCTGCTTAGCATCCTCCGTAACTACTGATACAA 

GCAGGGAACACAGAGGTCACCTGCTTGGTTTGACAGGCTCTTGCTGTCTGA 

CTCAAATAATCTTTA I I I I I CAGTCCTCAAGGCTCTTCGATAGCAGTTGTTCT 

GTATCAGCCTTATAGGTGTCAGGTATAGCACTCAACATCTCATCTCATTACA 

ATAGCAACCCTCATCACCATAGCAACAGCTAACCTCTGTTATCCTCACTTCA 

TAGCCAGGAAGCTGAGCGACTAAGTCACTTGCCCACAGAGTATCAGCTCTC 

AGATTTCTGTTCTTCAGCCACTGTCCTTTCAGGATAGAATTTGTCGTTAAGAA 

ATTAATTTAAAAACTGATTATTGAGTAGCATTGTATATCAATCACAACATGCC 

TTGTGCACTGTGCTGGCCTCTGAGCATAAAGATGTACGCCGGAGTACCGGT 

CGGACATGTTTATGTGTGTTAAATACTCAGAGAAATGTTCATTAACAAGGAG 

CTTGCATTTTAGAGACACTGGAAAGTAACTCCAGTTCATTGTCTAGCATTAC 

ATTTACCTCATTTGCTATCCTTGCCATACAGTCTCTTGTTCTCCATGAAGTGT 

CATGAATCTTGTTGAATAGTTCTTTTA I I I I I I AAATGTTTCTATTTAAATGATA 

TTGACATCTGAGGCGATAGCTCAGTTGGTAAAACCCTTTCCTCACAAGTGTG 

AAACCCTGAGTCTTATCCCTAGAACCCACATAAAAAACAGTTGCGTATGTTT 

GTGCATGCTTTTGATCCCAGCACTAGGGAGGCAGAGGCAGGCAGATCCTG 

AGCTCTCATTGACCACCCAGCCTAGCCTACATGGTTAGCTCCAGGCCTACA 

GGAGCTGGCAGAGCCTGAAAAACGATGCCTAGACACACACACACACACACA 

CACACACACACACACACACACACACCATGTACTCATAGACCTAAGTGCACC 

CTCCTACACATGCACACACATACAATTCAAACACAAATCAACAGGGAATTGT 



CTCAGAATGGTCCCCAAGACAAAGAAGAAGAAAAACACCAAACCAGCTCTA 
TTCCCTCAGCCTATCCTCTCTACTCCTTCCTAGAAGCAACTACTATTG I I I I I 
GTATATAAATTTACCCAACGACAGTTAATATGTAGAATATATATTAAAGTGTC 
TGTCAATATATATTATCTCTTTCTTTCTTTCTTCCTTTCTTTCTTTCTTTCTTTC 
TTTCTTTCTTTCTTTCTTTCTTTC 

CTTCCTTCCTTCCTTTCTTTCTTTCTTTC I I I I I I I CTGTCTATCTGTACCTAAA 

TGGTTGCTCACTATGCATTTTCTGTGCTCTTCGCCC I I ! I I ATTTAATGTATG 

GATATTTATGCTGCTTCCAGAATGGATCTAAAGCTCTTTGTTTCTAGGTTTTC 

TCCCCCATCCTTCTAGGCATCTCTCACACTGTCTAGGCCAGACACCATGTCT 

GCTGCCTGAATCTGTAGACACCATTTATAAAGCACGTACTCACCGAGTTTGT 

ATTTGGCTTGTTCTGTGTCTGATTAAAGGGAGACCATGAGTCCCCAGGGTA 

CACTGAGTTACCCCAGTACCAAGGGGGAGCCTTGTTTGTGTCTCCATGGCA 

GAAGCAGGCCTGGAGCCATTTTGGTTTCTTCCTTGACTTCTCTCAAACACAG 

ACGCCTCACTTGCTCATTACAGGTTCTCCTTTGGGAATGTCAGCATTGCTCC 

TTGACTGCTGGCTGCCCTGGAAGGAGCCCATTAGCTCTGTGTGAGCCCTTG 

ACAGCTACTGCCTCTCCTTACCACAGGGGCCTCTAAGATACTGTTACCTAGA 

GGTCTTGAGGATCTGTGTTCTCTGGGGGGAGGAAAGGAGGAGGAACCCAG 

AACTTTCTTACAGTTTTCCTTGTTCTGTCACATGTCAAGACTGAAGGAACAG 

GCTGGGCTACGTAGTGAGATCCTGTCTCAAAGGAAAGACGAGCATAGCCGA 

ACCCCCGGTGGAACCCCCTCTGTTACCTGTTCACACAAGCTTATTGATGAGT 

CTCATGTTAATGTCTTGTTTGTATGAAGTTTAAGAAAATATCGGGTTGGGCAA 

CACATTCTATTTATTCATTTTATTTGAAATCTTAATGCCATCTCA TGGTGTTG G 

ATTGGTGTGGCACTTTATTCTTTTGTGTTGTGTATAACCATAAATTTTATTTTG 

CATCAGATTGTCAATGTATTGCATTAATTTAATAAATA I I 1 I I ATTTATTAAAAA 

AAAAAAAAAAAAAAA 




MRIFAGIIFTACCHLLRAFTITAPKDLYWEYGSNVTMECRFPVERELDLLALWYWEKEDEQVIQFVAGEE 
DLKPQHSNFRGRASLPKDQLLKGNAALQITDVKLQDAGVYCCIISYGGADYKRITLKVNAPYRKINQRISV 
DPATSEHELICQAEGYPEAEVIWTNSDHQPVSGKRSVTTSRTEGMLLNVTSSLRVNATANDVFYCTFWR 
SQPGQNHTAELIIPELPATHPPQNRTHWVLLGSILLFL1WSTVLLFLRKQVRMLDVEKCGVEDTSSKNRN 
DTQFEET. 
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m^)]*^ 1 MRIFAGIIFTACCHLLRAFTITAPKDLYWEYGSNVTMECRFPVERELDLLALWYWEKE 60 
MRIFA IF HLL AFT+T P KDL YWE YGSN+T + EC + F P VE + + LDL AL+VYWE E 
V\^7'H 1 MRIFAVFIFMTYWHLLNAFTVTVPKDLYWEYGSNMTIECKFPVEKQLDLAALIVYWEME 60 

61 DEQVIQFVAGEEDLKPQHSNFRGRASLPKDQLLKGNAALQITDVKLQDAGVYCCIISYGG 120 
D+ +IQFV GEEDLK QHS++R RA L KDQL GNAALQ I TDVKLQDAGVY C+ISYGG 
W2>7'4 61 DKNIIQFVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMISYGG 12 0 

yy$7'H 121 ADYKRITLKVNAPYRKINQRI - SVDPATSEHELICQAEGYPEAEVIWTNSDHQPVSGKRS 179 
ADYKRIT+KVNAPY KINQRI VDP TSEHEL CQAEGYP+AEVIWT+SDHQ +SGK + 
U V»^7'H 121 ADYKRITVKVNAPYNKINQRILWDPVTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTT 180 

Q m^l'H 180 VTTSRTEGMLLNVTSSLRVNATANDVFYCTFWRSQPGQNHTAELI I PELPATHPPQNRTH 23 9 
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KM89 Binding curve of bio k&7-i\.FC (TV2001) 
to hPD-l.FC* 
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KM89 Inhibition of bio binding 
to hPD-l.FC by mAbs and $7-H scFVs 
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